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Curriculum Vitae 

Lawrence E. Armstrong, Ph.D., FACSM 

Professor 

University of Connecticut 
Human Performance Laboratory 
Department of Kinesiology 
Box U-1110,2095 Hillside Road 
Storrs, CT 06269-1110 
TEL (860)486-2647; FAX (860)486-1123 
E-mail: lawrence.armstrong@uconn.edu 


With Joint Appointments in 
Department of Physiology and Neurobiology and 
Department of Nutritional Sciences 


Revised 25 February, 2008 

Educational Background 

m c j" .V n ' Versity cum l au de Major Biology, comprehensive science 

M.Ed. University of Toledo 1976 4.00 GPA Major: Curriculum (Science) 

Ph.D. Ball State University, Human Performance Laboratory 1983. Received Doctoral Fellowship in Human 

Bioenergetics. Dissertation topic: Effects of Dietary Sodium Intake on Body and Muscle Potassium Content in 
Unacclimatized Men During Successive Days of Exercise in the Heat 


Research Experience 

• Doctoral Fellow, Human Performance Laboratory, Ball State University, Muncie IN. 1980 -1983. 

Research Physiologist, human research, U.S. Army Research Institute of Environmental Medicine, Heat Research 
Division, Natick MA. 1983 -1990. 

• Member, Human Use Review Committee, USARJEM. 1987 - 1990 

• Professor, University of Connecticut, Storrs CT. Principal investigator, Human Performance Laboratory, 1990 - present. 

• Appointed member, Research Advisory Committee, Neag School of Education, 2001 - 2004 

• Appointed member, Institutional Review Board for Human Subjects Research, University of Connecticut, 2004 - 2006 


Administrative Experience 

University of Connecticut, Storrs, CT: Acting Department Head, Department of Kinesiology, undergraduate and graduate 
programs. Fall semester, 2007 3 

• National ACSM Board of Trustees, elected member, term spans 2006 to 2008 (see Organizational Service below) 

• New England Regional Chapter of the American College of Sports Medicine: President (500+ members), 1991-1992- 
e ected member NEACSM Board of Trustees, 2004 — 2006 (see Organizational Service below) 

• University of Connecticut, Storrs, CT: wrote, secured, administered and published the grants that appear on the final 
pages of this CV. 

University of Connecticut, Storrs, CT: Director, Sport Laboratory for People with Disabilities, and Co-Director of Human 
Perfoimance Laboratory; duties included securing grants, research planning, budget management, conflict resolution 

updating Athletic Training Curriculum, 1990 -1996 

University of Connecticut, Storrs, CT: Faculty Advisor for the Sports Medicine/Athletic Training Concentration, Neag 
School of Education, 1990-1999 

• U.S. Army Research Institute of Environmental Medicine, Natick, hitA: directed numerous laboratory and field studies; 
responsibilities included budgeting, civilian & military personnel management, research planning, logistics, and conflict 
resolubon, 1983 -1990. 

Ar Taa^ eS fn rCfl lnstitute of Environmental Medicine, Natick, MA: active duty military service, Medical Service Corps 
UTTicsr, IjUJ “ 1988. 

. Gorham-Fayette Local Schools, Fayette OH: High School Principal, responsible for 20 teachers and 300 students in 
grades 7-12; oversaw curriculum, budgets, hiring staff and faculty, 1979 -1980. 

. Gorham-Fayette Local Schools, Fayette, OH: High School Athletic Director. Responsible for all boys and girls athletic 
programs, grades 7-12; managed budgets, transportation, scheduled contests, secured officials, 1978 -1980. 
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• ■ta 7 c ia ^on y6tte L0Cal Schools ’ ^ayeffe, OH. Manager of numerous track & field and cross country invitational meets, 

1975 *■ 1980. * 

• VillageCouncil, Fayette, OH: elected to three year term; member of recreation, police, and water treatment committees - 
included personnel, budgetary, planning responsibilities, 1977 -1980. 

Date of Birth June 24,1949 

Teaching Experience 

University of Connecticut, Storrs, CT: Associate Professor, taught Thermal Physiology, Physiological Systems in Human 
Performance, Mechanisms & Adaptations in Sport & Exercise, Athletic Injury Assessment, Scientific Instrumentation, 
,™^Jr® tabolism ’ Scientific Presentations, Stressful Environments, Laboratory Analytical Techniques, Variable Topics 
(PNB 295), Independent Study (PNB 299, EKIN 299/300, NUSC 299/300). Promoted to Associate Professor with tenure in 
September, 1993. Promoted to Professor in September, 2001. 

• University of Connecticut, Storrs, CT: Joint Appointment in the Department of Physiology & Neurobiology, 1991 - present; 

' n Fundamentals of Physiology PNB 302, Spring 1999. Joint Appointment in Department of Nutritional Sciences 
1996-present 

University of Connecticut, Storrs, CT: Adjunct Professor, taught two graduate seminar courses regarding Exercise in 
stressful environments, Jan 1989 - May 1990. 

• Massachusetts Bay Community College, Wellesley, MA: Instructor, taught Biology 101, Summer 1990. 

• Ball State University, Muncie, IN: Taught undergraduate Exercise Physiology (1 term). Human Anatomy {4 terms), 

Human Physiology (I term), and Graduate Lab Procedures in Human Bioenergetics (I term), 1980-83. 

• Gorham-Fayette Local Schools, Fayette, OH: Taught Chemistry, Physical Sci., Biology, Nutrition, 1971-80. Coached High 
School Cross Country, Track & Field, and Basketball for 16 seasons, 1972-1980. 

• Toledo Public Schools, Toledo, OH: Substitute Teacher in various settings including High School Science, 1970 -1971. 

Professional Affiliations 

• Member - New York Academy of Sciences. 1999-2000. 

• Member - Society for Human Performance in Extreme Environments, Dayton OH, 1999-2001 
. Member - National Spinal Cord Injury Assoc., CT Chapter, 1991-1995. 

Member - Federation of American Societies for Experimental Biology & American Physiological Society, 1986-present. 

• Member - Aerospace Medical Association, 1986-present. 

• Member - National Strength & Conditioning Association, 1986-present 

• Member - American College of Sports Medicine, 1981 -present. 

• Fellow - American College of Sports Medicine, 1986-present. 

• Member - American Association of University Professors, 1990-present. 

• Member - National Education Association, 1971-1980 

Field Studies Conducted 

■ Effects of dehydration on physiological responses and performance of 10 k trail running. Harrison Lake State Park, 
Mansfield, CT. July, 2007; with with Douglas Casa. Ph.D. and Rebecca Steams, M.S. 

Hydration state of adolescent high school football players during pre-season practices. Northwest High School, Hartford 
CT. August. 2006; with Douglas Casa, Ph.D. and Susan Yeargin, Ph.D. 

• Effects of diuretic-induced dehydration (furosemide) on power and competitive sprint performance, Storrs CT, Fall, 2003 

• acc l' ma ^ za ti'°n of university football players during the initial eight days of summer workouts. University of 
Connecticut, Storrs CT. One of two U.S. test sites. Sponsor National Collegiate Athletic Association. August 2003. 

• Comparison of two cooling techniques for hyperthermic runners: the finish line medical tent. Falmouth Road Race, 1992 
-1994. 

• Fluid-electrolyte perturbations in collegiate tennis players during repeated days of simulated match play in a hot-humid 
environment. Miami University and Florida International University, FL, October 1992. 

• Effects of hydration status on the performance of collegiate swimmers. The University of Connecticut, Winter 1991. 
iMT 1 * 3ar ' SOn ° f * ieat stress index to casualty rates. Medical Aid Tent, Boston Marathon, Boston, MA, April 1988 - 
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“TO?3i8.' raSCUlar oteervaaons ^ h<sat exhaustion and heat cramp patients. 
Australia, February l^ 11 ^ Str6SS monitor in rain forest and Jungle environments. Innisvail and Alice Springs, 

1985 

Awards/Honors 

Program " 918 

ZSXSXSS? 

Received Honor Award for Exempfarv Service to ° f Assoc,ation Executives, January 2002. 

Received Provost's Monetary AwardTor Academic and rIs^h ofACSM ’ B °xborough MA November 1996. 

1997,1999, 2001, 2005. * Academic and Research Excellence. University of Connecticut, 1994,1996, 

EnvS Award for contributions to the NSCA Journal in 

Nominated for the Outstanding Sport Scientist Award, National Strength & nditioning Association, St Louis MO, June 

MA, June 199 Q artmentof the Achievem ent Medal for Civilian Service, Heat Research Division, USARIEM, Natick, 

1990. Afmy Mentonous Service Medal for human research involving heat physiology, Natick MA December 

heSote paUents^^ti^^MA^June'igsg 06 ^^ 003 * Performance Award for hyma " research ogram on recovering 
Environmente| i physfo^| , ^May < 1989!^^ ,0nin ^ Association ' s Residential Award for contributions to the NSCA Journal in 
1987. 6d U S ' Amiy Commendation Medal for meritorious service in Medical Research & Development, Natick, MA Nov 
Corp. Nashville, TN^Aprif^Association s annual Environmental Science Award, sponsored by the McDonell-Douglas 

Named Acker Outstan^n^Scien^T^^CT o^No^vra^Oh'^h' oTT Performance Laboratory, 1980-1983. 

1978. 9 Teacher of Northwest Ohio, by Ohio Academy of Sciences, Toledo OH. November 

Named Mid-American Conference Scholar/Athlete. Univ. of Toledo. Cross Country and Track & Field, 1968-69 

Awards: Doctoral Student Advisees 

St^os l A l Kawuras < re^i^d g^'an'nual'outetan^n 0 Y 6 N ® W Eng,and ACSMl 1997 - 

Physiological Society Environmental & Exerrfcp ph 9 * oun 9 |nv f sti 9ator Award at the annual meeting of the American 
Brian E. Miner ^ Dn ' San •*■«*<» <*. 1998 [major advisor). 

SasTB"r. 1ACSM i Seafe WA ' 1999 I^'c^Seem^r ^ m88C "9° rUKA ™^n College of 

ofZrMe^/f^ 

TfainersAsS^Sa^TxS^olral'^ “* mee6 " 9 0,8 Na#onal A "" efc 

Of Ne» England ACSM, o'«» annual oonferenoe 
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Moderator/Chair of Scientific Sessions 

• L ' fe S ® ences ln stitute Hydration Conference, Washington, D C Nov 29 - 30 2006 

D^,Co“ „e S ' ** Jdera e Caffeine Intake: Physiological, Psychological and Exercise Performance^EffiMts', 

' 2$f ‘ ACSM Fr “ Commu, " ca “ l) " Sess “". -Sodium balance In Exerase-., National Conference. Nauhvile, TN. Jane 

' P ” POe **“ °" Ey * n ™' Houlsimke: A 15-Year Follow-up-. NaUcnal 

: SSSeram^cSM cS^ S '“ m, m 1u l >l ? hl "3 : Na, '3 a| i"3 the System". Annaal Conference. Providence Rl Nov 2000 
and research-. Nalional ConfS, win^jN.l'^ST °' lympanta and aural taopomtums in sports medicine 

environments"!ldlaritoroag A< WA ^'l^ | ' 0 Exerase -' nd u ce d fluld-eleclrolyle and performance pertartjalions in stressful 

M^Jana im M Symposlum - " Pxerttana ' Heatstroke: An International Perspective", National Conference, Baltimore, 

' Sssslon - strength analysis: influence of neural and body composition factors ' 

Chair - New England ACSM Seminar, 'The Environment and Human Performance", Worcester, MA, Nov. 1987. 

Organizational Service 

• Electedto National ACSM S BoaM < ^f < T T ^ achh ?« Leamin 9 and Assessment, Univ. Connecticut, 2006 - 2007. 

. ClSiS^nn £,?? ^ cs ^ oard 1 ° f Trustees, June, 2006 - June, 2008 (see Administrative Experience above) 

. Spotted tot Nafibnal ACSM ^dIvSta^ 600 ' T ^ conference of NE ACSM - Providence Rl. Nov 2005 

members in ACSM. Janua^fooi-preset* ***' Purp0Se: *° ,ncrease representation of under-represented minority 

atoveT^ 00 ° f tHe annUal FaCUlty PTR FOrUm ' UniV ' ° f Connecticut - 2003 to P resent ( see Administrative 

• hivSl^mberoTACslTcon^i G l nd ® r and Racial Bias in Teachin 9 Evaluations, Univ. Connecticut, 2004 - 2006. 

. Elected BTOrd r ofTVu^ees^ReDresentatK?^ e w n< %; re 3nd PhySiCal Activity - Boston ' MA ' December 2003. 

An ■ ' ^ . r- Re P res entatfve, New England Chapter of ACSM, 2-year term 2004 - present 

Chairperson, /^So3^ C ° mmittee of Universit y Senate. University of Connecticut, 2002-present; appointed 

^^en^ Refef Fcl<)d < ?nMJLlct 0 ^^fri!f ^C | eS, ' nStitUte ° f Subc °nimittee on Specifications for a High-Energy 

and Rwanda SSon D *’2001-5,02° ^ " fcnhumanitarian efforts *" entries such as Bosnia 

200?-20M year temi ° n University of Conn ecticut Faculty Senate. Representing the Neag School of Education, July 
’ J^S^OTO-Sol ACademy ° f SCienCeS ‘ lnStitUte ° f Medidne ’ Subcommittee on Military Weight Management, 

Jun?2?^-2W3^eap^inted^n5)04^!as C^^rf^a^fKee-^ear 9 tetm^ 19 "‘ 2002: appointed Chairperson, 

Appointed - NationalAthlefir'T^ ti011 ' a ^ hoc . ® rant Peer Review Committee, Washington, D.C., June 1999 
Athletes, 1999 ^ & Trainers Association, ad hoc Committee to write Position Statement Fluid Replacement for 

flC P , O l , 998-20(H' Ona * AC3demy ° f SdenCeS> ' nStitUte 0f Medicine - Committee on Military Nutrition Research, Washington 

Annninw!" ^ Board trustees, Sport Sciences Academy, Hartford Public Schools 1998-1999 

Appointed - Media Referral Network, National ACSM, 1998 - present 

Appointed - Ethics and Professional Conduct Committee, National ACSM, 1996-1999 
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pr^nt ^ Universit y Preside nfs Committee on The Americans with Disabilities Act Univ. of Connecticut 1997 - 

WpmSr ^! V6 c lty i° f Commencement Committee, Floor Marshall, 1997-2001 

An^ A TF n ? D nd C ^ apterof AC SM. Board of Trustees. 1992-present 

Appointed - Abstract pSr Revtew Commit!? f® W En9 ' an . d . Cbapter of ACSM annua! meeting, 1986 -1989,1995 
1995 ommittee, Environmental Physiology, National ACSM annual meeting, 1986 -1989, 

iSSS ‘ ^ ViS °[ t tO BOa . rd ° f Directors ' ^ To,land Foundation, CT. 1994 -1997 

^TgVl'gS 1 ! 1996 ACSM Wnfin9 Gr ° UP f ° r P ° Siti0n Stand on " Heat and Co,d ll,nesses Curing Distance 

SHS3 * d** 7 N T! etter , Edlt0r ' New En 9 ,and Copter of ACSM, 1993 -1998 
Appointed - Research Awards Committee, National ACSM, 1993 - 1996 

Appointed " M™rih! * C ° nditionin 9 Association Technical Advisory Committee, 1992 -1993 

Appointed - Minonty Membership Committee, National ACSM, 1992 -1994 

Appointed - Pronouncements Committee, National ACSM, 1992 -1995 
Ornanb^n " r at, ° nal o trer l 9th & Condi tioning Association Research Committee, 1991 -1993 

Organized-Gunnar Borg Lecture Tour of New England, Nov. 1991 

Elected as President - New England Chapter of ACSM, Nov. 1991 - Nov. 1992 

Appointed " cSmlif^ 9 f & F^JciT, 9 Association - Abstract Review Committee, St. Louis MO, 1991 -1993 
aES ' England ACSM ' Honor Awards Oommittee, 1989 - 1990 

1989°1993- A 995 3 h °° Gr0Up to write Position Stand "Exercise and Fluid Replacement", 1988 - 

Appointed - ACSM National Project Review Committee, April 1988-1991 

Elected 2vear teS^F* Ef ? ,an £ ACSM ' Free Communications Sessions, Worcester, MA, 1986-1988 
IACSIM], Boxboro 1^ New Chapter of American College of Sports Medicine 

Journal Editorial Board and Peer Review Activities 

" SEES Book Review Editor for Medicine & Science in Sports & Exemise, 2005-present 

• Editorial Board Member for Journal of Athletic Training, 2004-2008 

Edl !° na ! Eoard Member for Medicine & Science in Sports & Exercise, 2000-present 
’ present^[seco'nd^ap^ntment ) 361 ^^ ln ^ 6ma ^ onaI JournalSportNutri( ‘ on * Exercise Metabolism, 1990-1993; 1998- 

■ ■* Mnw ' 01 s’™ 9 * 

Associate Editor for National Strength & Conditioning Association Journal, 1985-1988 

Frfit^rif B °u Fd t Member for Medicine, Exercise, Nutrition, and Health, 1991 -1995 

• tonal Board Member for J. Human Muscle Performance 1990-1991 

* PhlZS^TicZ^^ 9 j °! Jmal d±T a/ ° fAthl0tic Training ' ^^-Present; European Journal of Applied 
Zeatn^993- D rese^M^mT^i y 'i 1997 ; 2903: Bfitlsh Joumai of Sports Medicine, 1996; Sports Medicine (New 

SSS, International Joumai of Sport Nutrition & Exercise Metabolism, 1993-present; Joumai of Applied 

2S2 for Exercise & Sport, 1990-1993; Medicine & Science in Sports & £% ertise, 
International Joumai nf n & Mad,clne - 1986-1991; Aviation, Space & Environmental Medicine, 1985-present; 

JSESSt ^ ' ,982 ‘ 19 " : Pediatn '° ***" Science ’ ^00-2002; Journal of Sports LezSw, 

Relevant Professional Experiences 

■ AnimintoHinHi^ Exertional heatstroke death of a professional football player. 2007 - present 
^pointed to the Soentmc Advisory Board. Cantimer Inc., Menlo Park, CA, 2006 - present 

’ Pa,d C ? a “ ta o ntt0 T he Bevera 9e Institute for Health & Wellness, Coca Cola Inc Atlanta GA 2006 

* f MViSOtV Shaklee ,nc ' Ponton CA, 2006%^ 

aid Consultant to International Olympic Committee, developed education materials for credential^ program, 2006 
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Completed CITI online training for institutional Review Board Members, Sept 2005, Univ. of Miami (CR# 161377) 

Paid Consultant, Nestle Waters Division, Lausanne Switzerland, 2005 - 2006 

^pointed to Dean's Doctoral Program Review Committee, Neag School of Education, University of Connecticut 2005 

para consultant Beverage Panel to design a fluid consumption pyramid for public use, Unilever Inc., 2005 

Appointed to Provost's Task Force, Bias in Teaching Evaluations, 2004 - 2006 

Paid Consultant Exertional heatstroke death of a professional baseball player, 2004 - 2005 

Paid Consultant Exertional heatstroke death of teenage roller hockey player, Florida, 2004 - present 

Member, Institutional Review Board for Human Studies, University of Connecticut 2004 - 2007 

Paid Consultant Design of core body temperature telemetry device, HQ Inc., 2004 

Paid Consultant Liability suit involving a university tennis player's intake of sodium, Florida, 2003. 

Pa!d Consultant, Design of educational materials for U.S. military personnel regarding environmental illnesses, National 
Strength & Conditioning Association, 2003 

Paid Consultant Heatstroke death of high school football player in Indiana, 2003 

^ Co , n ^l^ nt ’ Caffeine effects on body fluid-electrolyte balance. International Life Science Institute, Washington D.C. 
ZuuZ and 2003 


• Appointed to Promotion Tenure and Reappointment Committee, Neag School of Education, 2001 - 2003 

• Appointed to Research Awards Committee, Neag School of Education, 2001 -2003. 

• Appointed to Research Advisory Council, Neag School of Education, 2001-2003. 

. Paid Consultant, Review of the scientific literature re. caffeine, diuresis, body fluid balance, and exercise performance, 

National Coffee Association, New York, NY, 2001 

. Appointed, Dept, of Kinesiology, Graduate Admissions Committee, 2000 

• J?, aid Consu,tant > Design of an interactive web site that predicts water needs in variety of situations. Water.com Inc., 
Atlanta, GA„ 2000 

• Paid Consultant, Design of an experiment to test an osmolyte-containing beverage during cycling in a hot environment 
Danisco Cultor, Ardsley, NY., 2000 

• Paid Consultant Physiological factors associated with sport drinks, Consumer Eyes Inc., New York City, NY, 2000 

. Paid Consultant Hyponatremia in a marathon runner leading to loss of occupation, Law Firm of Thorsnes, Bartolla & 
McGuire, San Diego, CA, 2000 

• Paid Consultant, Heatstroke death of a waste collection laborer, City of San Antonio, TX, 1999 

• Appointed, Department of Kinesiology, Exercise Program Coordinator, 1999-2001 

• Paid Consultant Effects of Hot Environments on golf performance, U.S.Golf Association and Center for Clinical & 
Lifestyle Research, MA, 1998 

• Appointed - Organizational Climate Committee, School of Education, University of Connecticut 1998 

• Licensed Investigator to oversee use of radioactive materials in the Human Performance Laboratory, University of 
Connecticut 1997 

• Unpaid consultant American College of Sports Medicine's Media Referral network, Topics: fluid-electrolyte balance, 
exercise in heat, Indianapolis, IN, 1997-present. 

• Reviewed Costill/Wiimore and Wilmore/Kenney textbook for Human Kinetics Publishers, 1997 and 2005 

• ^P°‘ nted * ^ ema ^ e Athlete Performance Committee, Athletic Department University of Connecticut, 1997-present 

• Paid Consultant, Heatstroke death of junior high football player, Fayetteville AK, 1996 

• Consultant Defense Women’s Health Research Program, Peer Reviewer for research proposals, Baltimore MD, 1996 

• Paid Consultant, Heatstroke death of mountain biker, Philadelphia PA, 1995-1997 

• Appointed - Ph.D. Dissertation Proposal Review Committee, University of Connecticut, School of Education, 1995 - 2001 

• Pa ' d Consultant - Procter & Gamble Co., Cincinnati, OH, Food & Beverage Technology Division, Fall 1992; & Health Care 
Division, Spnng 1993 

• Appointed - Curriculum & Courses Committee, University of Connecticut, The School of Education. 1991 -1995 

• Uncompensated Consultant - Gatorade "Heat Wave" media informational source, 1991-1993 (unpaid) 

• ioQ 9 ^ er " ^ CCred '* ed ^ deo Educational Production titled, "Heat Illnesses", produced by CME Video, Dallas, TX, May 


Appointed - Environmental Health & Safety Committee, University of Connecticut, 1991 -1992 

Expert witness - Inquest re. the death of police cadet, District Court of Massachusetts, March 1989 (unpaid) 

Co-host of Public Television production of "Sweating it Out", WGBH-TV, Boston, MA. Produced by Bank Street Colleqe 
February 1989 ' 
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• Contract Office Technical Representative, USAMRDC, Natick, MA; served as U.S. Government Contract Rep., 
Tuskeegee Institute, 1985 -1990. 

Published Books 

1. Armstrong L.E. Performing in Extreme Environments. Human Kinetics Publishers, 2000, 334 pages. 

2. Armstrong, L.E., editor and author/coauthor of six chapters. Exertional Heat Illnesses. Human Kinetics Publishers, April 
2003,275 pages. Individual chapters are listed in the section below titled, “Book Chapters". 

Special Journal Supplement 

1. Armstrong, L.E. and Grandjean, A.C. Guest Editors. Special supplement to the Journal of the American College of 
Nutrition 26(5), 2007. This supplement presented conference proceedings of the Hydration & Health Promotions 
Conference, Washington D.C., November 29-30, 2006. 

Publications in Refereed Journals 

1. Sherman, W.M., Costill, D.L., Fink, W.J., Armstrong, L.E., Hagerman, F.C., Murray, T.M. The effect of a 42.2 km foot 
race and subsequent rest or exercise on muscle glycogen and enzymes. J. Appl. PhysioL 55(4):I2I9-1224,1983. 

2. Armstrong, L.E., Winant, D.M., Swasey, P.R., Seidle, M., Carter, L.R., Gehlsen, G. Using isokinetic dynamometiy to test 
ambulatory patients with Multiple Sclerosis. Physical Therapy 63(8):I274-1279,1983. 

3. Sharp, R.L., Armstrong, L.E., King, O.S., Costill, D.L. Buffer capacity of blood in endurance trained and untrained 
subjects. Biochemistry of Exercise-V., p.595,1983. 

4. Sherman, W.M., Costill, D.L, Fink, W.J., Armstrong, L.E., Hagerman, F.C., Murray, T.M. The marathon: Acute recovery 
from biochemical alterations. Biochemistry of Exercise-V, pp.312,1983. 

5. Katz, A., Sharp, R.L, Armstrong, L.E., King, D.S. Oxygen tension in antecubital blood of trained and untrained males 
following maximal leg exercise. Can. J. Appl. Sports Sci. 9(1 j:11-15,1984. 

6. Sherman, W.M., Armstrong, L.E., Murray, T.M., Hagerman, F.C., Costill, D.L., Staron, R.C., Ivy, J.L. The effect of a 42.2 
km foot race and subsequent rest or exercise on the recovery of muscular strength and work capacity. J. Appl. Physiol. 
57(6): 1668-1673, 1984. 

7. Armstrong, L.E., Costill, D.L. Variability of respiration and metabolism: responses to submaximal cycling and running. 
Res Qtrly for Ex & Sport 56(2):93-96, 1985. 

8. Armstrong, L.E., Costill, D.L., Fink, W.J. Influence of Diuretic-Induced Dehydration on Competitive Running 
Performance. Medicine and Science in Sport & Exercise, 17(4): 456-461,1985. 

9. Armstrong, L.E., Costill, D.L., Fink, W.J., Bassett, D., Hargreaves, J., Nishibata, I., King, D.S. Effects of Dietary Sodium 
on Body and Muscle Potassium Content During Heat Acclimation. European Journal of Applied Physiology, 54:391-397, 
1985. 

10. Armstrong, L.E., Hubbard, R.W., Szlyk, P.C., Matthew, W.T., Sils, I. V. Voluntary Dehydration and Electrolyte Losses 
During Prolonged Exercise in the Heat. Aviation, Space and Environmental Medicine, 56:765-770,1985. 

11. Armstrong, L.E., Costill D.L., Fink, W. J. Changes in body water and electrolytes during heat acclimation: effects of dietary 
sodium. Aviation, Space and Environmental Medicine, 58:143-148,1987. 

12. Armstrong, L.E., Hubbard, R.W., DeLuca, J.P., Christensen, E.L. Heat acclimatization during summer running in 
Northeastern United States. Medicine and Science in Sport & Exercise, 19(2): 131-136,1987. 

13. Armstrong, L.E., Hubbard, R.W., DeLuca, J.P., Christensen, E.L. Kraemer, W.J. Evaluation of a temperate environment 
test to predict heat tolerance. European Journal of Applied Physiology 56:384-389,1987. 

14. Kraemer, W.J., Armstrong, L.E., Marchitelli, LJ.» Hubbard, R.W., Leva, N. Plasma opioid peptide responses during heat 
acclimation in humans. Peptides, 8:715-719,1987. 

15. Szlyk. P.C., Hubbard, R.W., Matthew, W.T., Armstrong, L.E. Kerstein, M.D. Mechanisms of voluntary dehydration among 
troops in the field. Military Medicine 152:405-407, 1987. 

16. Matthew, W.T., Hubbard, R.W., Szlyk, P.C., Armstrong, L.E. Kerstein, M.D. Monitoring of heat stress. Military Medicine 
152:399-404,1987. 

17. Armstrong, L.E., Hubbard, R.W., Szlyk, P.C., Sils, I.V. Kraemer, W.J. Heat intolerance, heat exhaustion monitored: a 
case report. Aviat. Space Environ. Med., 59:262-266,1988. 

18. Armstrong, L.E., Hubbard, R.W., Kraemer, W.J., DeLuca, J.P., Christensen. E.L. Signs and symptoms of heat 
exhaustion during strenuous exercise. Annals of Sports Medicine, 3:182-189,1988. 
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19 ' SSiSmi’’ t rf ? St ? n u- u E l Hubbard| Rw - Marchitelli - LJ., Leva, N. t Rock, P.B. Responses of plasma human 
on u ^ctor to h, 9 b '^tensity submaximal exercise in the heat European J. Applied Physiol. 57:399-403,1988. 

. * . ^ ^ oun 9’ R^pid hypothermia subsequent to oral nicotinic acid ingestion and 

immersion in warm (30 C) water. Correspondence. Am J Emergency Medidne 6:316-317,1988. 

. Armstrong, L.E., Hubbard, R.W., Epstein, Y., Weien, R. Nonconventional remission of miliaria rubra during heat 
acclimation: case study. Military Medidne 153:402-404,1988. 

22. Armstrong, LE., Francesconi, R.P., Kraemer, W.J., Leva, N., De Luca, J.P., Hubbard, R.W. Plasma cortisol, renin, and 
,, n o ter °n a U a° 9 30 ,ntense heat acclimation program. International J Sports Medicine 10(1):38-42,1989. 

u ose, DA, Armstrong, L.E., Kraemer, W.J., Lukason, M. Modulation of human plasma fibronectin levels following 
exercise. Aviation, Space and Environ Med 60:241-245,1989. 

24. Sziyk P.C., Sils, I.V., Francesconi, R.P., Hubbard, R.W., Armstrong, L.E. Effects of water temperature and flavoring on 
voluntary dehydration in men. Physiol Behav 45:639-647,1989. 

25. Armstrong, L.E., De Luca, J.P., Hubbard, R.W. Time course of recovery and heat acclimation ability of prior exertional 
heatstroke patients. Medicine & Science in Sports & Exercise 22:36-48,1990. 

26. Armstrong, L.E., Hubbard, R.W. Application of a model of exertional heatstroke pathophysiology to cocaine intoxication 

Amencan J Emergency Medicine 8:178,1990. 

27. Armstrong, L.E., Hubbard, R.W., Christensen, E.L., De Luca J.P. Evaluation of a temperate environment test of heat 
tolerance in pnor heatstroke patients and controls. Eur J Appl Physiol 60:202-208,1990. 

Armstrong, L.E., De Luca, J;P., Christensen, E.L., Hubbard, R.W. Mass-to-surface area index in a large cohort Am J 
Physical Anthropology 83:321-329,1990. 

Armstrong L.E., Sziyk P.C., Site I.V., De Luca J.P., Hubbard R.W. Prediction of the exercise-heat tolerance of males 
weanng protective clothing. Aviat Space & Environ Med 62:673-677,1991. 

Hoffman J.R., Maresh C.M., Armstrong LE., Kraemer W.J. Effects of off-season and in-season resistance training 

programs on a collegiate male basketball team. J Human Muscle Performance, 1(2):48-55,1991. 

31. Armstrong L.E., Maresh C.M. The induction and decay of heat acclimatization in trained athletes. Sports Medicine (New 
Zealand) 12(5):302-312,1991. 

32. Whang R., Matthew W.T., Christiansen J., Brown B„ Smith J., Thomas G.. Rose M.S., Sziyk P.C., Armstrong L.E., 

FJ - Fie,d assessment of wet bulb globe temperature: present and future. Military Medicine 156(10):535-537, 

1991. 


28 

29 


30 


33. Maresh C.M., Gabaree C.L., Hoffman, J.R., Hannon D.R., Deschenes, M.R., Armstrong, L.E. et al. Anaerobic power 
responses to amino acid nutritional supplementation. International J Sport Nutrition 1:366-377,1991. 

Armstrong L.E., Sziyk P.C., De Luca J.P., Site I.V., Hubbard R.W. Fluid-electrolyte losses in uniforms during prolonged 
exercise at 30°C. Aviat Space Environ Med 63:351-352,1992. 

35. Maresh C.M., Abraham A., DeSouza M.J., Deschenes M., Kraemer W.J., Armstrong L.E. Oxygen consumption following 
exercise of moderate intensity and duration. Eur J Appl Physiol 65:421-426,1992. 

36. Hoffman J.R., Maresh C.M., Armstrong L;E. Isokinetic and dynamic constant resistance strength testing: Implications for 
sport Physical Therapy Pract 2(1 ):42-53,1992 

37. Armstrong L.E., Maresh C.M. The exertional heat illnesses: a risk of athletic participation. Medicine, Exercise, Nutrition & 
Health 2:125 -134,1993. 

38. Armstrong LE., Hubbard R:W., Askew E.W., De Luca J.P., O'Brien C., Pasqualicchio A.P., and Francesconi R.P. 

to moderate and ,ow sodium diets during exercise-heat acclimation. International J Sport Nutrition 3(2):207- 

39. Maresh C.M., Deschenes M.R., Seip R.L., Armstrong L.E., Robertson K.L., Noble B.J. Perceived exertion during 
hypobanc hypoxia in low- and moderate-altitude natives. Med Sci Sports Exerc 25(8):945-951,1993. 

40. Armstrong L.E., Curtis W.C., Hubbard R.W., Francesconi R.P., Moore R., Askew E.W. Symptomatic hyponatremia 
dunng prolonged exercise in heat Med Sci Sports Exerc 25(5): 543-549,1993. 

41 ‘ D f5« hene . SMR " MareSh CMm Crivell ° jf -. Armstrong L.E., Kraemer W.J., Covault, J. The effects of exercise training 
of different intensities on neuromuscular junction morphology. J Neurocytology 22:603-615,1993. 

42. Maresh C.M., Armstrong L.E., Bergeron M.F., Gabaree C.L., Hoffman J.R., et al. Plasma cortisol and testosterone 
responses during a collegiate swim season. J. Strength and Cond. Res. 8(1): 1-4,1994 

43. Armstrong L.E., Maresh C.M., Crago A.E., Adams R., Roberts W.O. Interpretation of aural temperatures during exercise, 
hyperthermia, and cooling therapy. Med. Exerc. Nutr. & Health 3:9-16,1994 
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44. Armstrong L.E., Crago A., Maresh C.M., Adams R., Senk J. Use of the infrared temperature scanner during triage of 
hyperthermic runners. Sports Medicine, Training & Rehabilitation 5:243-245,1994. 

45. Armstrong L.E., Maresh C.M., Castellani J„ Bergeron M„ Kenefick, R. W., LaGasse, K.E., Riebe, D. Urinary indices of 
hydration status. Int J. Sport Nutrition 4:265-279,1994. 

46. Stanley D., Kraemer W.J., Armstrong L.E., Howard R., Maresh C.M. Effects of cold immersion on muscle strength. J 
Strength & Conditioning Research 8:129-133,1994 

47. Howard R., Kraemer W.J., Armstrong L.E., Stanley D., Maresh C.M. Effect of hot water immersion on muscle strength. J 
Strength & Conditioning Research 8:134-138,1994 

48. Maresh C.M., Armstrong L.E., Hoffman, J.R., Hannon D.R., Gabaree C.L., Bergeron, M.F., Whittlesey, M.J., Deschenes, 
M.R. Dietary supplementation and improved anaerobic performance. Int J. Sport Nutrition 4:387-397,1994. 

49. Armstrong L.E., Maresh, Whittlesey M., Bergeron M.F., Gabaree C., Hoffman J.R. Longitudinal evaluation of the 
exercise-heat tolerance and running economy in collegiate distance runners. J Strength & Conditioning Research 8:192- 
197,1994. 

50. Hoffman J.R., Maresh C.M., Armstrong L.E., Gabaree C.L., Bergeron M.F., Kenefick R.W., Castellani J.W., Ahlquist, L.E., 
Ward, A. Effects of hydration state on plasma testosterone, cortisol, and catecholamine concentrations before and during 
mild exercise at elevated temperature. European J. Applied Physiology 69:294-300,1994. 

51. Deschenes M.R., Maresh C.M., Armstrong L.E., Covault J., Kraemer W.J., Crivello J.F. Endurance and resistance 
exercise induce muscle fiber type specific responses in androgen binding capacity. J. Steroid Biochemistry and Molecular 
Biology 3:175-179,1994. 

52. Hoffman J.R., Armstrong L.E., Maresh C.M., et al. Strength and Sprint Performance in Wheelchair Athletes. Sports 
Medicine, Training & Rehabilitation 5:165-171,1994. 

53. Armstrong L.E., Maresh C.M., Riebe D., Kenefick R.W., Castellani J.W., Senk J.M., Echegaray M., Foley M.F. Local 
cooling in wheelchair athletes during exercise-heat stress. Medicine & Science in Sports & Exercise 27:211-217,1995. 

54. Deschenes M.R., Kraemer W.J., Crivello J.F., Maresh C.M., Armstrong L.E., Covault J. The effects of different treadmill 
running programs on the muscle morphology of adult rats. Int J. Sports Medicine 16:273-277,1995. 

55. Armstrong L.E., Maresh C.M. Exercise-heat tolerance in children and adolescents: a review. Pediatric Exercise Science 
7:239-252,1995. 

56. Bergeron M.F., Maresh C.M., Armstrong L.E., Signorile J.F., Castellani J.W., Kenefick R.W., LaGasse K.E., Riebe D.A. 
Fluid-electrolyte balance associated with tennis match play in a hot environment Int J. Sport Nutrition 5:180-193,1995. 

57. Rowland T.W., Maresh C.M., Charkoudian N., Vanderburgh P.M., Castellani J.W., Armstrong L.E. Plasma 
norepinephrine responses to cycle exercise in boys and men. Int J. Sports Med. 17:22-26,1996. 

58. Armstrong L.E., Maresh C.M. Vitamin and Mineral Supplements as Aids to Performance and Health. Nutrition Reviews 
54:S149-S158, 1996. 

59. Armstrong L.E., Maresh C.M., Bergeron M.F., Hoffman J.R., Whittlesey M. J., Roy G. Exercise-Heat Tolerance of 
Collegiate Distance Runners at 38°C. J. Strength & Conditioning Rsch. 10:190-196,1996. 

60. Canavan P.K., Garrett G.E., Armstrong L.E. Kinematic and kinetic relationship between an Olympic-style lift and the 
vertical jump. J. Strength & Conditioning Rsch. 10:127-130,1996. 

61. Armstrong L.E., Crago A.E., Adams R., Roberts W.O., Maresh C.M. Whole-body cooling of hyperthermic runners: 
comparison of two field therapies. Am. J. Emergency Med. 14:355-358,1996. 

62. Whittlesey M.J., Maresh C.M., Armstrong LE., Morocco T.S., Hannon D.R., Gabaree C.V., Hoffman J.R. Plasma volume 
responses to consecutive anaerobic exercise tests. Int. J. Sports Med. 17:268-271.1996. 

63. Maresh C.M., Armstrong L.E., Kavouras S.A., Allen G.J., Casa D.J., Whittlesey M.A., LaGasse K.E. Physiological and 
psychological effects associated with high carbon dioxide levels in healthy men. Aviat Space Environ. Med. 68:41-45, 
1997. 

64. Castellani J.W., Maresh C.M., Armstrong L.E., Kenefick R.W., Riebe D., Echegaray M., Casa D.J., Castracane D.V. 
Intravenous vs. oral rehydration: effects on subsequent exercise-heat stress. J. Applied Physiology 82:799-806,1997. 

65. Armstrong L.E., Maresh C.M., Gabaree C.V., Hoffman J.R., Kavouras S.A., Kenefick R.W., Castellani J.W., Ahlquist L.E. 
Thermal and circulatory responses during exercise: effects of hypohydration, dehydration, and water intake. J. Applied 
Physiol. 82:2028-2035,1997. 

66. Armstrong L.E., Kenefick R.W., Castellani J.W., Riebe D., Kavouras S.A., Kuznicki J.T., Maresh C.M. Bioimpedance 
spectroscopy technique: intra-, extracellular, and total body water. Med. & Sci. in Sports Exerc. 29:1657-1663,1997. 
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6? ' RW -; Ectiegaray M.E., Cta* BA, Cam**. ON. 

124,1997. hydration on ratings of perceived exertion and thirst Med. Sci. Sports Exerc. 29:117- 

testos^n^ J W *- Whittlesey M - Hoffman J R., Bergeron M.F. Plasma 

19:177-181,1998. ^ taming-intensity exerase in mild and hot environments. Int J. Sports Medicine 

End^rinere^rieTdu^n^ex^s^^^s^M 60 ^^ R W„ Riebe D„ Echegaray M„ Kavouras S., Castracane V.D. 
European J. Allied nSS£l£S£ ^ hyP ° t0niC intraverwos hydration. 

temperatures. Mayo Clinic ProSSngs^ reSp ° nses in a ^^P 00 ’ bath at 40 ° c vs. user-controlled water 

J. Sports Me<^cii^ a i9fsi^8^sfo^ C ^upp[ r 2 in i t ^9^ nVir0nrner,t ' a " d h ° St faCt0rs 00 the sweatin 9 response to exercise. Int 

74 . r E d sir? ° n 

Nutrition 9:1-12,1999. U ectro!yte balance dunn 9 ,abor and exercise: concepts and misconceptions. Int J. Sport 

versus oral rehydrattorfdu^^bri^ Heirera J.A. Hacker F.T., Keith N.R., Elliott T.A. Intravenous 

32(1):124-133,2000. 9 ° f P d res P° nses to subsequent exerdse in heat Med. Sci. Sports & Exerc. 

76 and afdostera'ne rinses TrSr E » Castellanl JW - Riebe Echegaray ME, Kavorous SA. Plasma vasopressin 

77. Bolster DR Armstronq L E Exert*? '"5 aVenous . s . aline rah y dration - J Applied Physiology 89(6):2117-2122, 2000. 

78 Casa D J MarAch r m a ~ ceras f < ther moregulation and precooling. Am. J. Med. Sports 2:155-164 2000 

in ’*"*** SJS23JSJS 

82 ' tjmSwaUwi’m^Sance 'jo^ (^stellaniJ.W., Hoffman J.R., Armstrong L.E. Effect of overhydration on 

83 Armstrona L E CEu , £ ° f I , Strength & Condi8onin 9 Research 15(4):514-518. 2001. 

psyctx^uroi^u^togy. Spo ^ISSSrSSlSSS ?oS overtraln,n3 syndroraa: *«" ^ 

' nSkTI ^ 02"“ and Exen:,se Pert<mnance - lmama «»nal Journal of Sport 

Reviews In the Ne^cienc^T^^^aV 200^ °° ntrol of heal acd ' n1at ' on adapBBons: an emerging paradigm. 

S. Rodriguez NR. Metabolic raspense to provision o, mixed 

Metabolism 12(4):384-397,2002. 9 nce exerc,se - International Journal of Sport Nutrition and Exerdse 

w '3££Sk^ 

2 Sit i” acclima " on on piasma 

g L.E. Exertional hyponatremia. Journal of Sports Sciences (UK) 22(1): 144-145, 2004 
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competition. Journal of Sports 'Sices 2 l JJ| lectrolyte needs for Preparation and recovery from training and 

Bergeron M.F^Casmhydrafo^statif' Jude,s ° nDA - Hoffman J.R., Castellani J.W., Kenefick R.W., 
intensily exercise in the heat Journal of ApplX^^ related hof ™ na, responses durin 9 low ' 

aodimation and ph^fc^K Stop Pf"' J - kelson DA. DeSouza MJ. Heat 

93 225S?® 1 Endocrinol ° 9 yand Metabolism 28? aSSmS&hormones. American Journal 

training decree LE - Ls - Rodriguez NR. Aerobic exercise 

94. Armstrong LE Pumeraniz AC rT 1? 'n Wealthy aduits. Journal of Nutrition 135(5):1088-1092,2005. 

electrolyte, and renal indices of hydratton during?!dSvTrfSltoii^ff' B ' Casa DJ - Maresh CM - Fluid. 

Nutrition & Exercise Metabolism 15:252-265 2005 ^ controlled caffeme consumption. International Journal of Sport 

96-’ wTteonG, Jud^ffDA^AnSbw^^LE^Sw 0 ? 0 "m V m WS 63(6SUpp1, pL2 ) :S40 * S54 .2005. 

Competitive Sprint and Power Performance Ma ^ CM - 'nfluence of Diuretic-Induced Dehydration on 

97. Judelson DA, ^msti^ng LJE^okmerT^^H^IinA/ 0 !-*^ ^nf^ 6 ?! 06 10 Sports * Exercise 37{7):1168-1174,2005. 
reaction ante, mood and viSJ vigilant. ' C '"' 0n ' C CaWne lnlake c " oice 

Me,ab ° iism (onto 

Medicine Reports 4:309-317, 2005. ' ^ Exertional heat stroke * n competitive athletes. Current Sports 

102 Wj.^ehS!Sfon ^ ??*** TP ’ St ° PPani J< Mack GW - Kraemer 

Journal of Applied Physiology 100(2^442-450 2006 d th oregula{ory responses during exercise in the heat. 

toe^r system ,or b9vera9e 

Sport Sciences 24(7):723-740, 2006. occer). Counteracting heat, cold, high altitude and jet lag. Journal of 

hydration^status in^status of American fMtbal?SaJera durin ^ S ° n Pf' psathas E - Sparrow S. Heat Acclimatization and 
Research 29(3):463-470, 2006. P y rs dunng initial summer workouts. Journal of Strength & Conditioning 

^n^n^ResirehlgfsiJ^SS?’ Strate9y: aCUte tfeatment of exertional heat stroke - 

°VanHe^JL^anifAn^ona^ er pftuitarv SSS* J ‘ Judels ° n D ' Gapa ree-Boulant C. Deschenes M. 

Journal of Applied Physiology 97 ( 4 ) 471-^7 2006 reSponses to arm versus ,e 9 exercise m untrained man. European 

111 fresh CM. No Effect of 5% 

38(10):1762-1769, 2006. * V ompet,tlve Runners at 23 C. Medicine & Science in Sports & Exercise 

Castracane VD.’hydration'stateontestosterone^ d^’ ^ de , ,son DA ' Fish KE : Casa °J. Kavouras SA, 
runners. International Journal of Sports Medicine 27:765-770, C 200? r6SP ° nSeS t0 tra,ning ‘ intensi ty exercise in collegiate 
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114 GanfaM? ? J ’ V '[ atson l pertional Hyponatremia. Current Sports Medicine Reports 5(5):221-222,2006. 

Sports Metfdn^2?i!i6, ^oSr 009 LE ’ Mar6Sh CM ' Evidence - based a PP roach to lingering hydration questions. Clinics in 

GaSa OJ, Maresh CM, and Ganio MS. Caffeine, Fluid-Electrolyte Balance, Temperature Regulation 

ne and ^ XerC ^? Performance. Exercise and Sport Sciences Reviews 35(3): 135-140,2007 

116 ‘standa!ri Fri u BP ; SW ' Armstron 9 LE - Maresh CM. Cold-Water Immersion: The Gold 

11 T , c rt | 0na H o?! S r? oke Treatment Exercise and Sport Sciences Reviews 35(3): 141-149,2007. 

190 2007 trOn9 LE ' L0P6Z RM ' Retum t0 exercise Gaining after heat exhaustion. Journal of Sport Rehabilitation 16(3):182- 

1 J ea ? in S « W> Armstron 9 LE. Maresh, CM. Recovery and Retum to Activity Following 
2007 ° na Heat Stroke ‘ Considerations for the Sports Medicine Staff. Journal of Sport Rehabilitation 16(3):163-181, 

119 rv ,rfS?nl n < ? M * Andarson JM - Armstrong LE, Casa DJ, Kraemer WJ, Volek JS. Hydration and muscular 

37‘907-921^200^ ^ 1)3 anCe affect stre ngth, power and high-intensity endurance? Sports Medicine (New Zealand) 

12 °ra m SM - G " n j 0 MS.Smwn CM, Yeargin SW, Rod MW, Siegler J, Blowers JA, Glaviano NR, Huggins 

j£md of ** body temperature during outdoor exerose in the heat 

121 «ndi U n d rfi^!?n D .M M f« eSl ? f arrel1 ^ Yamam °t° LM, Armstrong LE, Kraemer WJ, Volek JS, Spiering BA Casa DJ, 

° f state on stren 9 th . P°wer, and the performance of resistance exercise. Medicine & 

Science in Sports & Exercise 39(10): 1817-1824,2007. 

122 Research ^ presT^OO? 9 LE ' Caffeine use in sports: Conside rations for the athlete. Journal of Strength & Conditioning 

P °L M f resh C ! Wl Armstrong LE, Ebbeling CB, Lamont LS, Rodriguez NR. The effects of nutritional 
& m "° n l6UCinekinet,CSdUrin9reC0Vefy ‘ ,nternational JoumalofS P° rt Nation 

124 26(51575S-584S E 007 SeSSin9 hydraHon status: The elusive S old standard. Joumal of the American College of Nutrition 

125 ‘rnnSrt!L« J ’ G f nio ^, S ; Lope f RM| McDermo « Bp - Armstrong LE, Maresh CM. Intravenous versus oral rehydration: 

1 0 ft Con | ,der ? t, °ns’for athletes and medical staff. Exercise and Sport Sciences Reviews, in press, 2008. 

19 • . ^ raen ? er WJ > Anderson JM, Armstrong LE, Nindl BC, Volek JS, Maresh CM. Resistance exercise 
Dioiogy. manipulation of resistance exercise program variables determines the responses of cellular and molecular 
signaling pathways. Sports Medicine (New Zealand), in press, 2007. 


Position Statements of National Sports Medicine Organizations 

1. Convectino V.A Armstrong L.E., Coyle E.F., Mack G.W., Sawka M.N., Senay L.C., Sherman W.M. Exercise and Fluid 
Replacement. Amencan College of Sports Medicine Position Stand. Med. Sci. Sports Exerc. 28(10): i-vii, 1996. 

Z. Armstrong L.E., Epstein Y., Greenleaf J.E., Haymes E.M., Hubbard R.W., Roberts W.O., Thompson P.D. Heat and cold 
illnesses dunng distance running. American College of Sports Medicine Position Stand. Med. Sci. Sports Exerc. 28(12): i- 

3. Casa DJ Armstrong L.E., Hillman S.K., Montain S.J., Reiff R.V., Rich B.S., Roberts W.O., Stone J.A. National Athletic 
trainers Association Position Statement Fluid replacement for athletes. J. Athletic Training 35(2):212-224 2000. 

4. Armstrong LE, Casa DJ, Millard-Stafford M, Moran D. Pyne S, Roberts WO. American College of Sports Medicine 
Position Stand: Exertional Heat Illnesses During Training & Competition. Med. Sci. Sports Exerc. 39(3): 556-572,2007. 

Publications of the National Academy of Sciences, Institute of Medicine 

The foHowing publications resulted from service as a member of writing committees, Institute of Medicine, Food and Nutrition 
Board, Committee on Military Nutrition Research: 

1 Press °1999 ^42<Tpages Am ' n ° Acids ,n ^ usta ‘ nin 9 and Enhancing Performance. Washington D.C.: National Academy 

2. Military Strategies for Sustainment of Nutrition and Immune Function in the Field. Washington D.C.: National Academy 

Press, 1999,708 pages. ^ 7 

3. Caffeine for Sustainment of Mental Task Performance: Formulations for Military Operations. Washington D C * National 
Academy Press, 2001,157 pages. 
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7. 


8 . 

9. 


4. mriert-Dense Emergency Relief Food Praducf. Washington D.CNational Academy Press. 2002,143 

USTA, USOC, IOC, & FIFA: Lectures & Publications 

2 

2000. OMbtM to all 51 £S % ‘" 9 dehydration in athtetes Coach, lOOLWO, Winter 

4 SEfSSS!r* 1992 
■ 

toduS^eSlM^l^nl^T me ) 12 >, I ,eren 0 eSfor 61116 wlwelchair athletes. Responsibilities 
June 1992 Julv 199T iqo^ mnf portation, daily schedules, research data collection, social activities; June 1991 

fr plc Commi " ee and Na “ onal Wheeldtair AtbteSoi' 
Lausanne, Switzerland, June 2003. 3 ^ mp c Committee Consensus Conference on Nutrition in Sport, 

Hyd^^n^stra^ie^lor o t ptimal^rfnrm 3 IUt ' 0 | n ^ ff ! cts on perforrT ’ ance and potential acclimatization strategies, (b) 

10 zsxxsPt 1 WSKSxrar 

Springs. Co! Olympic Training Center. Colorado 

‘ Sv^ertand.^Lecture'aTF^^t^nT ? 05 f ° rSo f c ® r Counteracting Heat, Cold. High Altitude and Jet Lag. Zurich, 

Football. August 2005. " emat,onale de Football Association (FIFA) Consensus Conference on Nutrition and 

12 ' Conferencelxolorado Springs, a co ee Fe^ 2006 ^ iymPiC ( ' TU) ^ Lon9 ' Distance Elite Triathlete. USA 

14 . Armstrong" L E SSrini? 5 ^ e ^ an< ;. Hu,n ^ USA Cycling Conference, Colorado Springs, CO. Oct 2006. 
g, . port Drink Considerations. USA Cycling Conference, Colorado Springs, CO. Oct 2006. 

Medical Tent Data Collection and Advising at Mass Participation Events 

. oston Marathon, Boston, MA, April of each year: 1988,1989,1990 1991 1992 1993 1994 1995 
2. Falmouth Road Race, Falmouth, MA, August of each year. 1992,19931994 19^9 YoOO 

4 HoZ'nKington, D.C., October of each year 2005. 2006, 200 V 
. Hotter n Hell Hundred [100-mile cycling event], Wichita Falls, TX. August 2007 

Book Chapters 

SeSng Decrementedp V rf S ‘ P ’ K “ D ® ,uca * J P - Lor > 9 -Tenm Salt and Water Deficits: A Military Perspective. In- 
1986. pp. 29-53. W ^ Performance Due to Inadequate Nutrition. Washington DC: National Academy Press, 

Bem^iarrif ^ l{f' ° f Heat Ex P osure on the Exercising Adult In: Sports Physical Therapy D B 

3 22£L York: Churchifl Livingstone Publishing Co.. 1986, pp. 197-214. ' W B ’ 

Measurement^ Armstrong, L.E., Hubbard, R.W. Conversion of Wet Globe Thermometer (WGT) 

Ap»ZSSS G w, T SS, |WBGn lndex - ln: 

4 Huma t !Tperfn^' a Pand D/l f ’ Physica ' Trainin 9. Cardiorespiratory Physical Fitness and Exercise-Heat Tolerance In- 

pa ™“- HN s ~ 
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5. Hubbard, R.W., Armstrong, L.E. The Heat Illnesses: Biochemical, Ultrastructural and Fluid-Electrolyte Considerations. In: 
Human Performance Physiology and Environmental Medicine at Terrestrial Extremes, K.B. Pandolf editor. Indianapolis: 
Benchmark Press, 1988, pp. 305-359. 

6 . Armstrong, L.E. Considerations for replacement beverages: fluid-electrolyte balance and heat illness. In: Fluid 
Replacement and Heat Stress. National Academy Press, Washington, D.C., 1990, pp. IV-1 to IV-18. 

7. Hubbard, R.W., Szlyk, P.C., Armstrong, L.E. Influence of thirst and fluid palatability on fluid ingestion during exercise. In: 
Perspectives in Exercise Sciences and Sports Medicine. Fluid Homeostasis During Exercise. Indianapolis: Benchmark 
Press, Inc, 1990, pp. 39-95. 

8 . Hubbard, R.W., Szlyk, P.C., /ymstrong, L.E. Solute model or cellular energy model? Practical and theoretical aspects of 
thirst during exercise. In: Fluid Replacement and Heat Stress, Proceedings of a workshop. Washington, D.C.: National 
Academy of Sciences, 1992, pp XIV1-XIV-36, 2nd ed. 

9. Armstrong L.E., Hubbard R.W., Askew E.W., Francesconi R.P. Responses of soldiers to 4g and 8g NaCI diets during 10 
days of heat acclimation. In: Proceedings of the Conference on Nutrition for work in hot environments. National Research 
Council, Food and Nutrition Board, Committee on Military Nutrition, August 16-19, 1991. Bernadette Marriot. Ed. 
Washington DC: National Academy Press, 1993, pp 247-258. 

10. Francesconi R.P., Armstrong L.E., Leva N.L., Moore R., et al. Endocrinological responses to dietary salt restriction during 
heat acclimation. In: Proceedings of the Conference on Nutrition for work in hot environments, National Research 
Council, Food and Nutrition Board, Committee on Military Nutrition, August 16-19,1991. Bernadette Marriot, Ed. 
Washington DC: National Academy Press, 1993, pp 259-275. 

11. Armstrong, L.E., Maresh, C.M. Thermoregulation of athletes with spinal cord injury. In: Vista ‘ 93-The Outlook, R.D. 

Stead ward, E.R. Nelson, G.D. Wheeler, Eds. Rick Hansen Center, Alberta, Canada, 1994, pp 71-81 

12. Armstrong, L.E. Sport Performance: Exercise Physiology. In: Vista '93-The Outlook Companion, R.D. Steadward, E.R. 
Nelson, G.D. Wheeler, Eds. Rick Hansen Center, Edmonton, Alberta, Canada, 1994, pp 21-31. 

13. Bergeron, M.F., Armstrong, L.E., Maresh, C.M. Fluid-electrolyte losses during tennis in the heat Clinics in Sports 
Medicine 14:23-32,1995. 

14. Armstrong, L.E., Maresh, C.M. Fluid replacement during exercise and recovery from exercise. In: Body Fluid Balance in 
Exercise and Sport, Buskirk E.R., Puhl, S.M., Eds. Boca Raton, FL: CRC Press. 1996, pp 267-289. 

15. Armstrong L.E. and colleagues. Two articles above (see section titled Publications in Refereed Journals) reprinted in 
Spanish: Ejercicio en el calor: termoregulacion hidratacion, deshidratacion y rehidratacion en el ejercicio y el deporte 
(article #31 above); Efectos del sodio en la dieta sobre el contenido de potasio en el organismo y en el musculo, durante 
la aclimatacion al calor (article #9 above). Proceedings of the Conference Titled, Resumenes del Simposio Intemacional 
de Nutricion e Hidratacion Deportiva para la Actividad Fisica, la Salud y el Deporte de Competency Biosystem Servicio 
Educativo, Rosario Argentina, Sept 1997. 

16. Ekkekakis P., Kavouras S.A., Casa D.J., Herrera J.A., Armstrong L.E., Maresh C.M., Petruzello S.J. Affective responses 
to a bout of exercise in the heat in dehydrated and rehydrated states: in search of physiological correlates. In: Innovations 
in Sport Psychology: Unking Theory and Practice, Lidor R„ Bar-Eli M., Eds. Israel: Wingate Institute, 1997, pp. 353-356. 

17. Armstrong L.E., Maresh C.M. Can humans avoid and recover from exertional heatstroke? Adaptation Biology and 
Medicine. Volume 2. Molecular Basis, edited by KB Pandolf, N Takeda, and PK Singal. Narosa Publishing House, New 
Dehli, India, 1999, pp. 344-351. 

18. Armstrong, L.E. Diuretics. In: Performance Enhancing Substances in Sport and Exercise, edited by MS Bahrke and CE 
Yesalis. Champaign, IL: Human Kinetics, 2002, pp. 109-116. 

19. Armstrong, L.E. Classification, nomenclature, and incidence of the exertional heat illnesses. In: Exertional Heat Illnesses, 
edited by L.E. Armstrong. Champaign, IL: Human Kinetics, 2003, pp. 17-29. 

20. Casa, D.J., Armstrong, L.E. Exertional heatstroke: a Medical emergency. In: Exertional Heat Illnesses, edited by L.E. 
Armstrong. Champaign, IL: Human Kinetics, 2003, pp. 29-55. 

21. Armstrong, L.E., Anderson, J.M. Heat exhaustion, exercise-associated collapse, and heat syncope. In: Exertional Heat 
Illnesses, edited by L.E. Armstrong. Champaign. IL Human Kinetics, 2003, pp. 57-89. 

22. Armstrong, L.E. Exertional hyponatremia. In: Exertional Heat Illnesses, edited by L.E. Armstrong. Champaign, IL: Human 
Kinetics, 2003, pp. 103-136. 

23. Kenefick, R.W., Hazzard, M.P., Armstrong, L.E. Minor heat illnesses. In: Exertional Heat Illnesses, edited by L.E. 
Armstrong. Champaign, IL: Human Kinetics, 2003, pp. 137-149. 

24. Armstrong, L.E., Casa, D. J. Predisposing factors for exertional heat illnesses. In: Exertional Heat illnesses, edited by L.E. 
Armstrong. Champaign, IL: Human Kinetics, 2003, pp. 151-167. 
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Armstrong^ L.E. ^Prepare players to compete in the heat Sport Science for Tennis 3:1,8, Summer 1991. Published by 
ITM^' ^ mstron ^' L E - tennis lips for Spectators. U.S. Tennis Association Championships Magazine 41(12): 169- 

**°' exwdse - induced h ™* 08 '*’"" 7 Na “°" al « 

140)-85 n 9 1992^ The m ° StC ° mmon athletic in i uries in winter months. National Strength & Conditioning Assoc. J. 
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53. Armstrong L.E. Does Caffeine Chronically Alter Fluid and Electrolyte Balance or Thermoregulation in Humans? 
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54. Armstrong L.E. ACSM Position Stand: Exertional Heat Illnesses During Training and Competition. Annual Conference of 
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57. Armstrong L.E. Predisposing factors for exertional heatstroke. Annual Conference of New England Chapter, ACSM. 
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1. Armstrong, L.E., Durkot, M. Salt and Water Depletion Dehydration. Presented to MEDDAC Staff, Cutler Army Hospital, 
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2. Armstrong, L.E., Hubbard, R.W. Prevention of Heat Illness and Dehydration in the Desert Presented to 197th Inf Bde, 
1st ITB, 2d ITB, MEDDAC Staff, Ft Benning, GA, and Martin Army Hospital, June 1984. 

3. Armstrong, L.E. Hypohydration and Performance: Salt and/or Water Imbalance. Current Concepts in Environmental 
Medicine Conference, Natick, MA, June 1984. 

4. Armstrong, L.E. and Hubbard, R.W. Long-Term Salt and Water Deficits: A Military Perspective. Presented to National 
Research Council, Committee on Military Nutrition, Washington DC, October, 1984. 

5. Armstrong, L.E. Prevention of Heat Injury in MOPP IV Chemical Protective Gear. Presented at Iowa National Guard 
Conference, Camp Dodge, I A, February, 1985. 

6. Armstrong, L.E. Heat Injury, Heat Stress Monitors and Protective Clothing in the Nuclear Power Plant. Presented at 
Bi-annual meeting of New England Nuclear Power Plant Health & Safety Officials, Maine Yankee Nuclear Power Plant, 
Wiscasset, ME, July, 1985. 

7. Armstrong, L.E. Heat Illness: Considerations for the Flight Surgeon. Aeromedical Center, Lyster Hospital, Dothan, AL, 
August 1985, October 1985, March 1986, September 1986, November 1986, March 1987, August 1987, November 1987, 
March 1988, November 1988, February 1989, August 1989, October 1989, January 1990, March 1990. 

8. Armstrong, L.E. Dehydration, Exercise, and Prevention of Heat Injury in the Reserve Component. 122d Army Reserve 
Command, San Antonio, TX, March, 1986. 

9. Armstrong, L.E. Running in the heat. American Medical Joggers Association annual meeting, Boston, MA April, 1986. 

10. Armstrong, L.E. High and Dry: Can We Avoid High Body Temperature and Dehydration on the run? Wright State 
University Seminar, Total Fitness Lifestyle Division, Dayton, OH, April, 1986. 

11. Armstrong, L.E. Desert Living and Heat Casualties. 351st General Hospital, U.S. Army Reserve, Hanscom Air Force 
Base, MA, May, 1986. 

12. Armstrong, L.E. Heat Stroke and the EMT. Paramedic Services Division, Marlborough Hospital, MA. June, 1986. 

13. Armstrong, L.E. Recent Research Findings: Heat Research Div, USARIEM. Physicians Seminar Series, Cutler Army 
Hospital, MA June, 1986. 

14. Armstrong, L.E. Heat Injury Research for the Clinician. Physicians Seminar, U.S. Army Hospital, West Point Military 
Academy, New York. July, 1986. 

15. Armstrong, L.E. Preventive Medicine Aspects of Heat Illness. Epidemiology of Non-infectious Diseases course, F.E. 
Herbert School of Medicine, Bethesda, MD. July, 1986. 

16. Armstrong, L.E. Water intake in protective clothing: investigation of two water delivery systems. Tenth annual meeting of 
Water Resources Management Action Group, Ft Belvoir, VA. September, 1986. 

17. Armstrong, L.E. Desert & jungle survival for the Army Aviator. Aviation Safety Workshop: 26 Avn Bde/Otis AFB, Natick, 
MA March 1987. 

18. Armstrong, LE. Heat Injury: Predisposition, Recognition and Prevention. Medical Staff Seminar, Ireland Army Hospital, 
Ft. Knox, KY, April 1987. 

19. Armstrong, L.E. Thermoregulatory evaluation of former heatstroke patients. Medical staff, Martin Hospital, Ft Benning, 
GA June, 1987. 

20. Armstrong, L.E. Leadership responsibilities in prevention of heat illness and training. Fifth U.S. Army Reserves Annual 
Training Conference, Oklahoma City, OK, August 1987. 
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Cowelt ilS. April 1990 96nCy management of common heat Physician and EMT |5^ 
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Marathon^Medical Semfoa^AiSrf 6 V ' a ^P 30 ' 0 and rectal temperature measurements: update. Boston 

3« SS, a ' 1 American Med,cal Athletic Association, Boston MA, April 1991. 

rnmmiitirt responses during heat acclimation while consuming 4 or 8 grams of NaCI per day 

39 222? ?VT* ^5°" Re$earch ’ National Academy of Washington DC. April 1991 P V ' 

' environmentsUSAMRDCSiraSnM?* requirements durin 9 initial days of living and working in hot 

40 AmSrnnni F Environmental Science Course, USARIEM, Natick MA May 1991. 

41 Armstrong L E uSf inning. Heat illness. Race Seminar, Shenipset Striders, Rockville, CT, February 1992. 

M^i^2 Muscle physiology. ACSM Exercise Test Technician Course. The University of Connecticut, Storrs, CT. 

42 Contoot^Anniral Fir^^h 0 "! 0 ^ 631 liln6SS am0f19 fire fi 9 hters - Sponsored by Commission on Fire Prevention and 

A3 ~ Sch0010f Connect * cu t Fire Fighters, Meriden, CT, June 1992. 

1992. r ° n9, E ’ Preventlf19 0verex P°sure in the Heat of Summer. Sports Medicine Clinic & YWCA, Manchester, CT. July 

M ‘ ^gST9 9 92 LE Hea * il * ness a mong competitive athletes. Falmouth Road Race Medical Clinic. Falmouth Hospital. MA. 

45 ' Seminar Body fluid compartments, fluid-electrolyte shifts, measurement techniques. 

EStat ?L F ? everage Technol °9y Division. Cincinnafi, OH. September 1992. 9 

Stress- fluid uf® ofhydratlon in hea,th and exercise; fluid-electrolyte movements during 

A^s^nL F u!^ ^ & G3mble C °- Health Care Division ' Cincinna «- OH - March 1993. 9 

kTTeSs 9 Sponsored bv 6 ??^ 009 ] 6 " 013 ^ RrSl 3nnual scientific inference on Sports Medicine and Exercise 

m i enms. sponsored by U.S. Tennis Assoc, Tampa, FL, April 1993. 

H^pite"MA E AugS P 1993 atiC hyp0natremia: endurance ath,ete s. Falmouth Road Race Medical Clinic. Falmouth 
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49. Armstrong L.E. Beat the Heat. Community Seminar Series sponsored by Sports Medicine & Orthopedics. Manchester, 
CT, August 1993. 

50. Armstrong L.E. Fluid and mineral requirements during exercise. 1993 North American Conference, International Diabetic 
Athletes Association, Charlton, MA, August 1993. 

51. Armstrong, L.E. Muscle physiology. Exercise Metabolism. (2 lectures) ACSM Health Fitness Instructor Course. The 
University of Connecticut, Starrs, CT, July 1994, July 1995, July 1996. 

52. Armstrong, L.E. Is endotoxemia an etiologic factor in heatstroke among distance runners at road races? Falmouth Road 
Race Medical Clinic. Falmouth Hospital, MA August 1994. 

53. Armstrong. L.E. Training for races in hot environments. Marine Corps Marathon, Pre-race Conference, Washington, 
D.C., October 1994. 

54. Armstrong, LE., Maresh, C.M. Vitamin and mineral supplements as nutritional aids to exercise performance. 

International Life Science Institute, Conference on Nutrition and Physical Activity to Optimize Performance and Well- 
Being, Atlanta, GA, April 1995. 

55. Armstrong LE. Cooling hyperthermic runners and heatstroke patients. Clinical lecture, National Conference of American 
College Sports Medicine, Cincinnati OH, June 1996. 

56. Armstrong, L.E. Heat illnesses: prevention and treatment. Life College, Atlanta GA, July 1996. 

57. Armstrong L.E. Cooling hyperthermic runners and heatstroke patients. Annual meeting of New England ACSM, tutorial 
lecture, Boxborough MA November 1996. 

58. Armstrong L.E. The sweating response to exercise in humans: effects of training status and environmental factors. 

Tutorial lecture, Annual meeting of New England Chapter of ACSM. Providence Rl, Sept. 1997. 

59. Armstrong L.E. and Maresh C.M. Can humans avoid and recover from exertional heatstroke? Keynote Lecture, Fifth 
World Congress of the International Society for Adaptive Medicine, Framingham MA, Sept 1997 

60. Armstrong L.E., Roberts W.O., Epstein Y. Eradication of exertional heatstroke in athletic and military populations. 
Symposium, Annual Meeting of ACSM National, Orlando FL, June 1998. 

61. Armstrong L.E., Montain S.J., Coggan A.R. Does carbohydrate consumption always enhance exercise performance? 
Conversational Forum, Annual Meeting of ACSM National, Orlando FL, June 1998. 

62. Armstrong L.E. Effects of training, environment and host factors on the sweating response to exercise. University of 
Massachusetts, Amherst MA October 1998. 

63. Armstrong L.E. The physiological and health benefits of a regular exercise program. New Haven Public Libraries, two 
sites, New Haven CT, August 1999. 

64. Armstrong L.E. My career path in exercise science research. Presentation at the Student Breakfast, Annual Conference 
of the New England Regional Chapter of ACSM, Providence Rl, October 1999. 

65. Armstrong, L.E. Unique Adaptations and Responses to Earth's Varied Environmental Stressors. National ACSM 
Conference, Environmental Physiology Special Interest Group Dinner Meeting, Indianapolis IN, June 2000. 

66. Armstrong. L.E. Performing in extreme environments. Keynote Lecture, Midwest ACSM Regional Chapter Annual 
Conference, Grand Rapids, Ml, October 2000. Armstrong LE. 

67. Armstrong, L.E. Unique responses and adaptations to earth's varied environmental stressors. Lecture presented at the 
annual meeting of American College of Sports Medicine, Baltimore MD, June 2001. 

68. Armstrong, L.E. Caffeine, body fluid balance, and dehydration. Invited lecture for International Life Science Institute, 
Washington D.C., May 2002. 

69. Armstrong, L.E. Fluid replacement and rehydration strategies. Invited keynote lecture at the annual national conference 
of the National Athletic Trainers Association. Dallas, TX, June, 2002. 

70. Armstrong, L.E. Exercise-associated collapse among athletes. Invited speaker for Connecticut Athletic Trainers 
Association annual conference, Hartford, CT. June, 2002. 

71. Armstrong, L.E. High, Dry or Drowning? A practitioner's guide to heatstroke, dehydration and hyponatremia. Invited 
speaker at NSCA Sport-Specific Conference, New Orleans, LA. January, 2003. 

72. Armstrong, L.E. Measuring Hydration Status. Invited speaker at International Life Science Institute, North America 
meeting, Washington D.C., May 2003. 

73. Armstrong, L.E. Two lectures: (a) Exertional Heatstroke: Cardiovascular Manifestations, (b) Caffeine and Fluid- 
Electrolyte Balance in Exercising Adults. Invited speaker, Gatorade Sport Science Institute, Barrington IL, Sept. 2003. 

74. Armstrong, L.E. Fluid Replacement: Comparison and Critique of Published Position Statements. Invited speaker at ACSM 
Consensus Roundtable re. Hydration and Physical Activity, Boston, MA, Dec. 2003. 
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75 ' V^Zt-teatth: Suqji^ing^ndngsk^New ”*****? Performance - Media Event Coffee and 

76 ‘ JSX.aaS'm 018 00 Fluid 8alance and Behavi0ral Res P° nses - International Life Sciences Institute, 

77 ' ?Sn E e Sfi" ^ratfion runnere. American Medical Athletic Association Symposium in association 
7ft i r ? fpS ^ In,a Med,cal Ce^r. A'exandria, VA Oct., 2005. 

Media Event Coffee and Your Health: Recent Research. 

3 " d m ° te - Ba *' Hl,<,rallon **■ Media evenl v*™** ** - 

81 ' ?A 0 ^S 1 A 2^ ReSeaTCh 310,6 Human Perf0 ™ an « Laborato^, Universe Corned. Shakfee. 

BZ AlmSir< y L ~ f all1 ?P h y s ' olo gy ot exertional heatstroke. American Medical Athletic Association Symposium la 
S3 ?™^,^ „ m ?. Ma "" eC ? psMara “ ,0 "' V, 'S lnlaMetllralCel ' ter . Alexandria. VA. Oat 2006. 

' rPedotoBon & ZSS cTjmS? e9 '°" a ' * Na "° n3 ' Slren9 *' 8 Co " dl »“ ,l "9 Association 

“ ^ Confer. ccnjuncuon 

6 ’ mS SmfMS?h rt,0n ?!- he * haustion ‘ American Medical Athletic Association Symposium in association with the 

Manne Corps Marathon, Virginia Medical Center, Alexandria, VA. Oct 2007 

Seasfchaow nf S ^M m n° f ™ ermaland Hydration Extremes ' Ke/note Lecture. Annual Conference of 

southeast Chapter of ACSM. Birmingham, AL. February 16 2008 

Also see section above titled, ‘USTA, USOC, IOC, & FIFA: Lectures & Publicationsf 

Invited Lectures in Other Countries 

’ oS’SsS Training. Physicians and medics, 

GTMOTra'ining Group, GuantoSaJJaSa aJSto ' Serfe$: ,0U ' loc,ure5 ' US ' Naval Hospllal ana 

» n s Is^TSSnS ST* '* spi " al 00,8 ' mm Vfela ' 93 C ° nfere "«' Jaapar 

and ?" vi ™ m ?"fa | S clore 1116 respond to exercise. International 

AmmE?LE r?2 , Rehydrall ? n and in #» Heat, Nottingham, England. November 1995. 

Responses to moderate and tew S.m JT“f® " humans: effects of lining status and environmental factors. 2. 
acclKatiJttenSSElLe? d diets dunn 9 exercise-heat acclimation. 3. Physiological adaptations during heat 

SZS ? ^ 4 Do carbohydrates in sport drinks always enhance exercise S 9 

September 1997 ** ectures> lnternat 'onal Symposium on Nutrition and Hydration in Sport, Rosario Argentina, 

SSnfnun etary sodium needs during heat acclimation. University of Aberdeen Medical School Dept of 
Environmental & Occupational Medicine, Aberdeen, Scotland, July 1999. P 

DhvsSacthrihr' tJo teSfUS 1 and Cl0thi ? 9 Influences on Performance. 2. Fluid replacement before, during and after 
Juty 2000. ** T ^ tures P re sented at IV Simposio Internacional de Atividades Fisicas, Rio De Janeiro, Brazil, 

in human research - Seminar Presented to the RISE Program, University of Puerto Rico at 

STS ^h^; 8nd •*+***"«* •«*». Loughborough 

11 Am!tmnn !"i‘ ^^fsing Hydration Status. Seminar, Lausanne Switzerland. Nestle' Research Center Nov 2004 
■ Conference offSpolteNlftr^om t 2u^h < S'^b:ef^nd! 0 Se^ f 2M , ^ ^ C0 “’ ^ ^ “ Je ' ^ 
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12 ' rSSi 9 Paris^ran^^eb 01 ^^ 3 ^ forassessins human h y dratto " state - Conference organized by Danone 

13 ‘ Advising Sedentary & Active Adults. Nutrition Science Master's Student 

14 Annsb-ona LFHI 1 Le t H ? ster5h ' re - U K '™ted by Professor Ronaid Maughan. March, 2007 

Studen^and Underorad^at^s^d^Q Te ^ niC !^ eS: Use ' Misuse and ™ e Elusive Gold Standard. Faculty, Graduate 
Walsh. Mardi U 2007 S d Studen t Seminar. University of Wales, Bangor, North Wales. Invited by Professor Neil 

Interdepartmental and Guest Lectures: UCONN 

1 Sc^^liSSp^St^ Uw.ofCT, 

3 

4 SE^'***^ ^'adu.teSportNun^ 

’ Roundtable Di S ca S "tan"^ua^T997. al,, ' eteS ’ ***’ * Con " ecto,t Female p <= rf ‘>™«"« Committee 

5 ' G^ S p O Deimbei U 200l" d 8teC,roly,es in exe,cise and S P°*< Univ. of Connecticut Sports Medicine-Athletic Training 
S F^man^i^emin^oaobo"!?." ^ and 'Pe*-manoa ? iUniv. of iConnecticut.Athletic Counseling 

ssSph'ite a s r«i,tefc in exereis ° and s,wt u, ” v ' ° f c ° nneofcui sports 

& SSMpoS' ZZ!‘ re P laceme nF. University of 

l jSSSiiLlSS fiSSSSSE SSSSSSSt 1 

' University of Connecticut, Near, School of 

”■ -sssi « 2 sre ! wsj^airss $oo?“°" sports Nuwtion c ° uree <nusc *»* ^ 
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Responsible investigator 
Lawrence E. Armstrong, Ph.D. 
Human Performance Laboratory 
Department of Kinesiology 
University of Connecticut 
2095 Hillside Road, U-1110 
Storrs, CT 06269-1110 
Office Tel: 860-486-2647 
Dept FAX: 860-486-1123 
lawrence.armstrong@uconn.edu 
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Conclusions 



The three experimental trials are named via the followinq terms- 

rST H W SP) ' Fu " um ° m ffliaa helmet and shoulder pads („ = ,0 

P^^ron'tith^a^To^ ■"* «•"■* W 

All subjects completed the Control, Partial, and Fulrttafform experiments. 

<le ' ^ ” Wi9ht ' 

rectal teriSraSS'hSnTrate Sfetytafe"' " 0l ^ *° ”** reachln 3 Pre-established 

3 r: s conw (at 816 -* «• # 

i asriSSf: s p** -0. 

Control clothing. ^ 3 " d Ful1 Un,form - both of these were greater than 

recorded as^oflo^S^cSntrol - 4 °fSmVT^ 3 ^ of 39 0 ° c 002.2T) was 
hyperthermia is considered m L . " 6 : F f U"* 0 ™ ~ 6 - This level of 
exertional heatstroke begins ° WOr b0dy tem P®rature threshold at which 

7 - assss 

greater than Full Uniform fP^posT —^ than Contr °l (P< -00S ) and sionifioanfiy 

caused arWncrease ^ h f met and . no shoufd er pads) 

of the body) that was 2 0 times areaw thin n ? 6 1° dea ^ s ^ ora 9 e ’ n 4ie deep tissues 
of rectal temperature that was o^ffinin ?° n » t u° ’ Ful1 Uniform caused an increase 
; g g»*“^«ld3%of this; increase In fecS1^p^ C " M: ‘ hehelmetand shouldei - 

’ causal litel tS^rature toS 5 ) IK P ? ft " U "' fomi <no helme < or shoulder pads) 

entire treadmill exercise bout thf hi? t 1- ? ! mes faster than Control. During the 

10. a^T' 8 ' lemperature hse of the FuITunSn PadS aCC<XJnte<l '°' m% ° f 1,16 - 

rest + bradmin e)S^) S ^rtfo r * s,pes dunn 9 Ihe entire protocol (RBL + 

UniformandtheFull Unir . ^„~ y — IC _ pressurepost - RBL wh<a re the Partial 

This~repnsfipntiaH 

rest + rt rTadmi^exe^se^exceo? ??? dudn ? the entire P rot °cof (RBL + 

xertion, thirst, thermal and pain ratings were similar in ail uniform types. 
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»~r. 


Siammu correlated wfth body fat per cent and 

a S te° f “I " neS f ° r ' he C ° nlr01 ' Partial and Full uniforms 
would have been reached, Iri^ a ^ physl0,09ical valuea «* 

' ? - 4?o-C°o 07^^ dmi “ Walkin9 ,S 10 be: 

o Partial (no H or SP)—40.8°C (105 4°F) 

o Control - 39.1 °C (102.2°F) 

Heart rateafter 2 hours of treadmill walking is predicted to be- 

o Full Uniform-218 beats/min 

o Partial (no H or SP) -1 go beats/min 
o Control- 163 beats/min 


Appendices 

The following pages contain forms and scales used during this investigation. 

Appends A Perceptual Scales: rating of perceived exertion, thermal sensation, thirst, 
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equipment can and has been used safely during football practice and participation in hot 
and humid conditions. 


It is my opinion that Korey Stringer suffered from water intoxication leading to 
hyponatremia causing mental status alterations. This subsequently caused confusion in 
his appearance as he developed EHS, which delayed proper care. 


It is my opinion that the placement of warning, labels on shoulder pads, helmets, 
and other football equipment that the use or wearing of such equipment could increase 
die risk of heat stroke and death would likely have no effect on the behavior of athletes, 
coaches, equipment managers^athfefrc trainers, or physicians. 


rDimeflj MD 

4ht, American Medical Society for Sports Medicine 
r, Primary Care Sports Medicine 
Director, Sports Health Community Affairs 
The Cleveland Clinic Foundation 


\ 

\ 











Case: 2:03-cv-00665-MHW-MRA Doc #: 82-2 Filed: 01/05/09 Page: 31 of 41 PAGEID #: 11035 


Randolph Eichner 
Deposition Excerpts 


Case-.Q^QMQQmQWiWmm&pc of l*£gE4§FI@g? : 11036 

Edward Randolph Eichner, M.D. 


Page 1 

IN THE UNITED STATES DISTRICT COURT 
FOR THE SOUTHERN DISTRICT OF OHIO 
EASTERN DIVISION 


KELCI STRINGER, Individually,) 


and as Representative of the 
Estate of Korey Stringer, 

Plaintiff, 

-vs- 

NATIONAL FOOTBALL LEAGUE, 
al., 

Defendants. 


) 

) 

) 

) 

) 

) No. C2 03 665 
) JUDGE HOLSCHUH 
et ) 

) Magistrate Judge Abel 
) 

) 


DEPOSITION OF EDWARD RANDOLPH EICHNER, M.D. 


TAKEN ON BEHALF OF THE PLAINTIFF 

IN OKLAHOMA CITY, OKLAHOMA 

ON AUGUST 28, 2008 


REPORTED BY: KAREN DAUPHIN ALBERT, CSR, RPR 
Job No.: 189187 
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Yes. That's another word for it by some — 
some authors call it that. 

Q. What is delusional hyponeutremia? 

A. That means that the sodium is low because 
it has been diluted by hypotonic fluid or water, but 
that - and the most common cause of that is 

overdrinking water, like when you're running slow in 
a marathon♦ 

But to an extent, the hyponeutremia in 
football two-a-days is also partly delusional. They 
have a very salty sweat, so they're losing saline, if 
you will, in their sweat, and then they're drinking, 
preferentially, water or other fluids that are fairly 

14 hypotonic, so they lose some sodium in their sweat, 

15 and then what sodium is left in their blood, they 
dilute it down a little bit by drinking water when 
they should be drinking saline, if you will, or at 
least saltier drinks. 

Q. Was Korey Stringer suffering from water 
intoxication — 

A. I don’t — 

— on July 31, 2001? 

No. No. He was — 

MR. KELLY: Let her finish, remember. 

THE WITNESS: Okay. 
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No. He was dehydrated. 

Q* (By Ms. Roselle) Can you say to a 
reasonable degree of medical certainty that Korey 

Stringer was not suffering from water intoxication on 
July 31, 2001? 

MR. KELLY: I 1 11 object. 

If you know. 

THE WITNESS: In my opinion, he was 
not suffering from that form of hyponeutremia. He 
was suffering from the hypovolemic hyponeutremia. 

Q. (By Ms. Roselle) All I'm asking is if your 
opinion is to a reasonable degree of medical 
certainty. 

A. Yes. 

Q. Is it possible to be suffering from 

delusional hyponeutremia and dehydration at the same 
time? 

A. Yes. 

Q. Okay. Is it possible to be suffering from 
dehydration and water intoxication at the same time? 

A- No. 

Q- Do you consider a sodium level of 125 
consistent with delusional hyponeutremia? 

A. It's consistent with either type, either 
delusional or hypovolemic. 
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HEAT STROKE IN SPORTS: 
CAUSES, PREVENTION, AND TREATMENT 


E. Randy Eicfiner, M.D. 

Professor of Medicine 

Team Internist, Oklahoma Sooners 

Department of Medicine 
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INTRODUCTION 
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Cfa g fto”,T'“ and ether athletes; in the 200']"*' 

. of heat stroke at 26 
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Causes or Heat Stroke 
Over-motivation. 
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t'ZL , l ky 10 ‘" e; speed and metabolic rate influence rectal 
temperature in distance racing (Noakcs et ai., 1991). 

Agonizing tableaus of endurance were seen at the 1984 

^ “ d the 1995 Hawaii Iro ^an 
JcfcSSJjSr f' mara(honer Gabriela Andersen- 
icderas, not trained for heat, entered the stadium dazed and 
wobbhng. fa a final lap that seemed to last 
oflf help and collapsed at the finish, fa HawS 
winner Paula Newby-Fraser, losing her lead, skipped aid 
Tr l u ? C nm and eoa V« nea r the cnd After rest 

(EicZ, a mt , Shc was able to walk to the Fuiish ’ 

Similar lessons come from the military A soldier d.«t . 

- 'f U to'-*-*" tac.i 

of a nm’ nT f bnef exercise, as in the fust three miles 

ofanm. Oveimotivation was a risk factor (Epstein et al„ j 999). 

d F «cSM^e a h Wa d n ° r ViCtims 0fh <*< stroke are 

22 ? n [ workcr " or “determined to prove 
himself. During a hard practice on a hot day the never-ouit 
mentality can work against a player. never-quit 

The 1-2 Punch. 
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Heaf and Humidity. 

StTiTlrf ’ il ’ S " 0t the hCaf - but heal «* humidity, fa 
S2S ^ tC,npcraturc rises - in a sawtooth line - ever 
higher die longer practice goes on. So during a hard practice in 
gear, heat stroke is possible at any combination of ambient 
temperature above 80 "F (26 1 T\ » . . * amo,enl 

40% (Kulka & Kenney, 2002). ^ d hUm ‘ d '* y above 

Unacclimated. 

nrSf ‘ ‘™ e - Uck of acclimation is a carfinal 

predictor of heat stroke in football. Triathletes unacclimatcd to 

whiclToccurs in als ° , suffcr - Accl 'mation, much of 

which occurs in a week or two, leads to better drinking and the 

heart ° S0nt0w ^ erandM ^i n cr^i n g blood volume so the 
heart pumps more blood at a lower heart rate. Heat-fit athlete 
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volume, and over a wider body 
are^ so they stay cooler. y 

Dehydration, 

r 03,1 swca ‘ 1 ‘ 2 L an hour, and most athletes 
dn J less than they sweat The result is dehydration. Dehy- f 
dratog only 2% body weight — just five pounds in a 250-Lnk 
'“J 3Ck 5r _ . can “ n P a,r P h y sical petfonnance (Walsh etaL? 
oZ r' ^ ehydra ‘‘ on heart rate and decreases cardiac 

output Perceived exertion of the work increases as dehydration 
dramsmental sharpness and willpower along with muscle power 

ai ” irat " p <ue, “ 

Uniform Penalty. 

Thefootbalt uniform insulates players. As more gear is added 
from shorts and shirt to pads and helmet to foil uniform — 

f er ’ 8C ‘ hotter ’ md 0001 sIower (K>dka & 

Kenney, 2002). Runners too should avoid vapor-impermeable 
clothing that limits sweat evaporation, in 1999, aSTwartin 
nZZST* m . h f aVy cIothes ^ a wool hat in 100 T 

07’F MI 7 ^ We J 8ht He u co,,a P s « i a temperature of 
107 F(4I,7 Q and spent three.days in a coma. 
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Kit athletes are prone to heat stroke. Extra fat is an extra load, 
increasing exertional heat production. The NFL has nearly 300 
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decade ago. Nor is extra fat the only bulk problem When a 
270-pound player adds 30 pounds of muscle, he can generate 

lEcxta^hS So^ "? ^ 6n0Ufih 6Xtra ***** area to shed 
that extra heat So huge Imeman can be heat bombs. 

Fitness Protects. 

P^sical fimess. especially aerobic fitness, confers some of 

MontaiiL Sr? f* 35 heat acclima,io " CUtzka & 
Sofoothafl U F,tlless a,so make s workouts less taxing. 

L «roke " yei5 Wh ° C ° me ‘° C3mp fit 316 at ■"« nsk of 

° f fitneSS incrcases ruk of beat illness In a 
rXtofoldS ° fheat .!!' neSS in Ma rine recruits, rime to run 
^ CX) t™* 00 * ri^ A recruit unable 

7 ?iT J' 5 - ^ 12 minutes (•»* with a body mass index over 

22) had eight tunes the risk of heat illness in bLic Jning aT 

a| d 3 '° WCr ■"* —« ^ ^ter run rime (GardLTet 

Supplements. 

Stimulants speed heat buildup, so products that speed players 
up heat then, up. Amphetamine and cocaine are Ore most 
dangerous, but ephedra is the most prevalent. Many dSL 

rT TI ‘° Ut CphC<,ra f0r wc 'S hf loss or quick energy ^ 

But ephedra poses many health risks, including heat stroke 
Heat-stroke nsk is compounded by drugs that fmS swtti ng 

r» “ t ' sp “” odies - 

Recognizing Heat Stroke 
Beyond Fluids. 

”" ,i — “™ » » <-* surprising 
speed. When this happens, a common theme of bewildered siaff 


is, “But he got lots of fluids.” The misconception is that • 
hydrahon prevents heat stroke. The truth is that hydrating is 

Sti? a ^^ tacat to *«**■» stroke. Stress fluids but 
think “beyond fluids. AH the factors described above can woric 
together to cause heat stroke. 

Compared to the other common causes of collapse in football 
— trauma, heart disease, asthma, sudden blood clots tied to 

22! ce “, t ?t, a (S,C ^ Iing Crisis) ~ hcat strokc is often slow to 
evofoe, and the vigilant observer can detect early warning signs 
and avoid the worst outcome. Heat stroke is always a th£at 
unng hard dnlls on hot days, especially in hefty players in foil 

Early Warning. 

Early warning signs of impending heat stroke may include 

^"^ 1S, -° n ' apathy ’ ixriiigercnce, emotional instability, 
or irrational behavior. The coach may be the fust to note that a 
player, heating up, can no longer think clearly. Giddiness, undue 
atigue, and vomiting can also be early signs. Paradoxical chills 
and goose bumps signal shutdown of skin circulation, portending 
a faster rise m temperature. The player may hyperventilate — 
just as a dog pants — to shed heat; this can cause tingling 
fingers as a prelude to collapse. Incoordination and staggering 
- runmng like a puppet on a string”- are late signs, followed 
by collapse with seizure and/or coma. Upon collapse, as in all 
three football playeis who died in 2001, core body temperature 
can be 108 *F (42.2 *C) or higher. X enl P erature 

Preventing Heat Stroke 
Cooler is Better. 

The cooler athletes stay, the better they play In team sports, 
take frequent cooling breaks. Provide shade, ice water/and 
misting fans for rest breaks. As the temperature rises, reduce 
practice pace and duration and increase rest breaks. Have 
playeis sit in cold tubs after practice. Hold practices earlier and 
later, with more rime between — time for rest, recovery and 
cooling. 

In hot road races, rips include: stay hydrated; ran comfortably 
ayo,d tong sprints; “read” your body; and seek help early for 
dfoess Confusion can limit self-diagnosis, so race monitors can 
help. Runners in trouble can become belligerent, refusing to 
stop until they collapse. Naive crowds may urge on suffering 
athletes, chanting, “Keep going, you can make it." Monitors can 
recognize early warning: incoherence, irrational or bizarre 
behavior, or poor competitive posture (Eichner, 1998). 

Drink Sensibly. 

Hydration helps prevent heat stroke, but there is no advantage to 

consuming fluid in excess of sweat loss. Likewise it’s not 
necessary to overhydrate the night before or during the houre 
prior to a long run or practice. Teach athletes to drink for their 
needs. During training have them weigh in before and after a 
workout and Irani to adjust fluid intake to minimize weight loss 

iriTSr d<WS °^ r ’ rehydration after activ «y k critical; 
dnnk 20-24 ounces of fluid for every pound of weight loss. 

Also, eat foods with a high water content (fruits & vegetables) 

A sports dnnk brats plain water because it has sugars to foci 

“ , CS „ ai ! ! >ra ' n ’ goring to encourage drinking, and sodium 
to hold fluid m the body and help replace sweat losses. 
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be«. say jogging JO-45 miiuites75av ,lySIC ^ acIivi(yia ® c 
acclimation AlWoresshould hc “ 

' l» "<« . 

Bird-dog the Big Guy*. I 

xif &?. si *» <*** ' 

<1»4 ta. »'f-» days it 

on standing signal fluid and sodium 42 “ “tT* T 1 ” 
resemble lemonade, not apple im Ce ii£: . -Urine should 
practice. Morning weightThould f« ^ ^ bcfore and after 
and body temperarnm lh 'dd tl ** up ’ near feline, 
takes the field. When in doubt, bTlSem out ^ 

Uniform Concerns* 

can^dmt^^SJrt'tffcS d! UiN ' P " St3ges Summer 
then shoulder pads and ^ ^ T *"* tfaen add helmet; 

helmet and jJEt aJJ *"T fc “ unif °™- Remove 
uot nui in plastic suits to lose weight" 5 ^ WCStkrS should 




Counter the Culture, 
by langbyoayte’ ti“ 

died of heat stroke in the ChifJo ^ ntaI ^ V* man who 
the pace trying to keep up withhL brnthe^n^ haVe pUshcd 
: in female athletes And in Mari u en ***** st ™ke is rare 
the same by gender heat ilhff^"”’ ^ h ° Ugh «“** rates are 

et al„ 1996). These’ gender trends m * ider fcma,es 
and behavior. raise questions of biology 

Train t Don’t Strain. 

Other than maMSrbSng^exeraSgtl ‘‘V" St ‘ fl ' ng hea ‘ 

15 the greatest strain on the cLrrlm S i * ^ Ut W extrcme heat 
duration should “start low and dri*^ 

to heaven on the first day. ' * dnve halfway 

Off-deld Behavior. 

alcohol. 0 Mo2or^‘mSo^. takin8 
Pre-cooling? 

from Pre-cooling before wo^oute A IMf h”** may bcncfit 

bath will reduce core t* m ricouts - A half hour in a cold 
against heat stroke Prc-cooH^^ a " d lncrease the buffer 
that after a week of daily exe!" 8 ““T* Mo,hcr Nature 

1998). Another benefit u • * * 0 ' 5 C ) (Buono ef al. t 
or cycling (Booth et al., 1 rUnning 
Using cold towels or cn'i* u- * nzalez-Alonzo et ah, 1999). 

neck provides a psychSogJbMst hTr T ***’ head ’ and 
benefit* g boost but I,ttJe Physiological 


Treating Heat Stroke 
Medical Emergency. 

ve^JTbSy^d ^ 

Cool First* 

( s« *" “ 

Monitor Closely. 

^ "^7“ 7 ■«“ «*»»««. cm 

(S“c“n b lsT“ "‘ m '“- |l0 ^?«° ! <3J <3 'Q,o C io2 A F 

C) in 15-30 minutes {Roberts, 1998). 

Transport Second* 

at the Falmouth Road Race un^o -in i?** F exara P fc ' y^ly 

tarn ,S^„7,4, wFZZEri™, 

After^i ng h Z^^^ r rSt n * r'^ aWay ’ 

they are drinkine fluids a u *° r , mmutes to ensure 
cognition (SSs TSsT Vi ‘ al ^ Md g<Wd 

Recovery. 

suggests heat-stroke patients may have brief or lasting h M , 

Ernsts 

s~Z£~^ZZ=~: 

preventing ,t can return safely to their spoJ wi^vSb 

SUMMARY 

-4»«b« ,o 

y ’ ' ^rat,0^a, behav,or > « (dd '»«s. undue fatigue, chills. 
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bumps, and vomiting. Practical tips for preventing and 
^ kc in «outlined, withL 
being. Cbol fust; transport second. Research on recovery is 
^arsejbut .* seems likely that most athletes treated early for 
heat stroke can soon safely return to their sport * 


Gonzalez-Afonzo. J, C Teller, S.L. Andersen, F.B. Jensen, T> 
^ and B. Nielsen ( 1999 ). Influence of body temperature on 

tne development of fatigue during prolonged exercise in the heat 
J. Appl. Physiol. 86:1032-1039. 
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Science 

Sports Science Ex change 
L E~i vTT^- 




HEAT STROKE IN Sp4tS; E H0W TO PROTECT ^ 

yourself and help your teammates 


race. In football, the imifoL nmning ^ 35 the 10 -k 
the risk of heat stroke. Heat strok •** the .^ ,ayer and increases 
temperature is above 80 depre^ p C “ p f SSI ^ e an y time the air 
above 40 %. Here are somld^ thaTwinLT' 3 '^' hUmidity is 
yourself and help your teammalcT P *" Pr ° tect 

Don’t jump ^ l 0WCr ^ «** of hcat stroke 

athletic camp like footed! hfe “* a SUJnraer 

formal pra^ice^ tegiTty “ t *° bsftw 

hear in shorts and T-shirx. ^prepared. 3 *** ‘ n thc 

•rainin^M the first few days of 

the most heat-sensitive" ^ fattestathletes ar ^ 



" break In football, seek 

SyoupC rfeh ‘ afterpracti ^ 

■sa^asirasssr,- 

proper treatmwt'S Eariy reco 8 niti °n and 

' fe^r^e^r runn^^uddy^Ifro^wthhinf ^ 1Caf stro kc in a 
down, and get heln fi,« Q \ pu,J hun ««. «»I him 

PO^o £ 2J5 sSnd^ m *"* ^ ** d W* 

■ Other tips on what to do and what t„ r 

stroke in sports am listed in the Ubles aVO,d heat 



jmwrr o do to avoid 1 bear stroke 

Come to the first practice physically fit and heat-fit 

Report fever or illness to the athletic trainer 

Show all your medicines to thc trainer 
Avoid stimulants like ephedra 
Stay hydrated 

I over plain witef 






— - ^tr^r- w 7 

(See additional chart on back) 
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